Office de la Proprieté Canadian CA 2485126 C 2010/01/12

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 485 1 26
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 2003/05/02 (51) Cl.Int./Int.Cl. F23D 74/70(2006.01)
(87) Date publication PCT/PCT Publication Date: 2003/11/20 | (72) Inventeurs/Inventors:

1 . SCHLOSSER, ERICH J., US;
(45) Date de délivrance/lssue Date: 2010/01/12 BRUNO ADRIAN A US:

(85) Entree phase nationale/National Entry: 2004/11/05 SHOEB, MOHAMMED, US

(86) N” demande PCT/PCT Application No.: US 2003/014002| (73) Propriétaire/Owner:

(87) N° publication PCT/PCT Publication No.: 2003/095895 WEBER-STEPHEN PRODUCTS CO., US
(30) Priorité/Priority: 2002/05/06 (US10/141,690) (74) Agent: GOUDREAU GAGE DUBUC

(54) Titre : TUBE DE BRULEUR CURVILIGNE
(54) Title: CURVILINEAR BURNER TUBE

56 58

Ry S ——— ___.'.-‘h
°°O‘.O.....O........O....00.0..0009..0.00"0..0'.0.00

e

” o

(57) Abregé/Abstract:

The present invention provides a burner tube. The burner tube has a proximal segment, a distal segment, a terminal end, and a
plurality of fuel outlet ports. The proximal segment has a union region and Iis adapted to be connected to a fuel source. The terminal
end of the burner tube Is connected to the union region such that the terminal end is Iin fluid communication with the union region.
he connection between the terminal end and union region forms a continuous burner tube, or a burner loop for the flow of fuel.
An Initial flow of fuel diverges in the union region into a first portion and a second portion. The first portion flows through the union
region and downstream through the distal segment. The second portion of fuel from the fuel source flows through the union region
and downstream through the terminal end.
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(57) Abstract: The present invention provides a burner tube. The burner tube has a proximal segment, a distal segment, a terminal
end, and a plurality of fuel outlet ports. The proximal segment has a union region and is adapted to be connected to a fuel source.
€ The terminal end of the burner tube is connected to the union region such that the terminal end is in fluid communication with the
union region. The connection between the terminal end and union region forms a continuous burner tube, or a burner loop for the
flow of fuel. An initial flow of fuel diverges in the union region into a first portion and a second portion. The first portion flows
through the union region and downstream through the distal segment. The second portion of fuel from the fuel source flows through

the union region and downstream through the terminal end.
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CURVILINEAR BURNER TUBE

DESCRIPTION

Cross-Reference To Related Applications
Not Applicable.

Federally Sponsored Research or Development
Not Applicable.

Technical Field

The present invention relates to a burner tube for use with a cooking chamber.
More specifically, the present invention relates to an elongated curvilinear burner tube
having a union region that forms a continuous, multi-directional passageway for the tlow
of fuel.
Background of the Invention

The popularity of gas barbecue grills and gas outdoor cooking devices has

increased tremendously over the last twenty-five years. In contrast to charcoal barbecue
arills, gas barbecue grills employ a burner assembly that requires a combustible fluid, for
example, propane or natural gas, as a fuel source. Barbecue grills with gas burner
elements have proven extremely popular with consumers because they provide
controlled, uniform heat distribution. In addition, gas burner assemblies are relatively
simple to operate and generally require less maintenance and clean-up time.
Conventional gas burner assemblies typically include a plurality of linear
burner tubes, control valves, and a manifold. Each burner tube has a first end and a
second end, and a plurality of fuel outlet ports spaced between the first and second ends.
The first end of the burner tube is connected to a control valve which meters the flow of
fuel. The first end and the control valve are connected to the manifold which is linked

to a fuel source, for example, a propane tank. Therefore, multiple burner tubes extend

from the manifold. The second end of the burner tube is closed or crimped such that fuel
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cannot flow past the second end. Accordingly, fuel from the fuel source flows in only
one linear path, from the first end to the second end of the burner tube.

Conventional burner assemblies require specific construction and assembly
that are susceptible to higher cost and related limitations. First, due to the fact multiple
burner tubes are required to form a burner assembly, the material, labor, and assembly
costs are significant. These costs are compounded by the fact that each burner tube may
require a separate inlet assembly, including a venturi element and a control valve.
Further, because the second end of burner tubes are closed or crimped, the first end of
each burner tube must be connected to a manifold, thereby limiting the configuration of
the burner assembly. Consequently, the versatility of conventional burner assemblies 1s
reduced because such assemblies cannot be uniquely configured or utilized in a wide

variety of cooking chambers.

An example of a burner assembly susceptible to the limitations identitied

above is U.S. Patent No. 5,676,048 to Schroeter et al. As shown in FIGS. 2 and 11
therein, a burner assembly 17 is formed from the combination of a linear burner tube 13
and two “L-shaped” burner tubes 24. The linear burner tube 18 has a firstend 19 and a
closed or crimped second end 20. Referring to FIG. 12, the L-shaped burner tube 24 has
a primary member 25, a secondary member 28, and a curved elbow segment 31. The first
end 26 of the L-shaped burner tube 24 is open, while the second end 30 is closed.
Consequently, in either burner tube 18, 24, fuel is constrained to flow in a single path --
from the first end to the closed second end.

Another example of a burner assembly with the concerns identified above 1s
U.S. Patent No. 5,890,482 to Farnsworth et al. As shown in FIG. 2, the burner assembly
is formed from the combination of six (6) burner tubes 14. Each burner tube has a
venturi element, an inlet valve assembly, a first series of outlet ports, and a second series
of outlet ports. Referring to FIG. 3, the burner tube 14 has a first segment 44, a second

segment 42, and a curved elbow segment 46. The first segment 44 is open while the
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second segment 42 has a closed end. Accordingly, in the burner tubes 14, fuel
tflows from the first end to the closed second end.

Yet another example of a burner asserbly of the prior art comstruction is TS,
Fatent No. 6,102,029 to Schlosser et al., which is assigned to the Assignee of the present
invention. As shown in FIGS. 3-3, the burner assembly 10 generally comprises a first
burner tube 21, a second burner tube 22. a third burner 23, and a crossover tube 24. The
second burner tube 22 is positioned between the Srst and second burner tubes 21, 23 to
form a bumer grid 20. Each burner tube 21, 22, 23 has a first end with a venturi

tubes 21, 22, The crossover tube 24 is in fnid communication with only the first burper
tube 21 and the third burner tube 23, Accordingly, the crossover tube 24 serves as a Mot
tube for either the first or third buorner tube 21, 23. The closed, second end 25 of the
second burner tube 22 has a flange 40 that is adapted to be received by a stock connection
42 attached to the crossaver tube 24. Since the second burner tbe 22 is not in fluid
communication with the crossover tube 24, the second burner tube 22 only receives fuel
from the manifold 16, Therefore, in the second burner tube 22, fuel can only flow from
the first end to the second end.

Other types of burner assemblies of prior art construction inclyde that which
1 disclosed in U,3, Patents 5,711,663 and 1,877,357, U.8. Patent 5,71 1,663 discloses a
8as burner with an elongated conduit member with an inverted V~shaped upper portion.
The burner is disclosed as being either H-shaped, U-shaped, or (as in the preferred
embodiment) rectangular shaped with parallel ribs between the long sides of the
rectangular shape, Much like other prior art burners, this srructure 13 made by joining
two (upper and lower) stamped steel sheets, rather than Biilizing the efficiency of bummer
tubing, Further, this design is cumbersome for assembl y and nse,
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U3, Patent 1,877,357 discloses a ring type of gas burner for a honse heater
This patent discloses a ring burner pipe with threaded connection of 2 “x”-coupling for
connecting the fuel supply pipe, and a T-shaped burner within the ting pipe. All of the
pipes of this burner are preferably of the same diameter, and the connections are all made
with threaded arrangement between pipes. This stcture is thus difficult to assemble,
and, due to obvious design constraints, must be assembled in & certain sequence of
threaded connection of pipes.

Theretore, there is 2 need for a continuous burper assembly formed from a
burner tube wherein fuel ¢an flow in multiple paths or directions throughont the burner
tube. Also, there is a definite need for a continuous bumer assembly which is compact
and capable of being employed in a wide variety of cooking chambers. In addition, there
13 considerable need for a continnous burner assembly with a single inlet valve assermbly
to minimize the overall size of the burmer assembly while providing an enlarged burner

flame area.

The present invention is provided to solve these and other deficiencies.

summary of the Invention
The present invention relates to a burner for use with a cooking chamber

More specifically, the present invention relates to a continuons burner constricted from
an ¢longated burner tube having a proximal segment, a distal segment, and a terminal end
in fluid connection with 4 union region of the proximal segment. Due to the fluid

connection between the terminal end and the unjon region, the burner has a curvilinear

tube with a multi-directional passageway, This means that fuel from the fuel source can
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flow throughout the burner tube, including the proximal segment, the distal segiment, the
umon region, and the terminal end. apecifically, fuel can flow from the proximal
segment through the union region and into and thron gh the terminal end. The bumer
tube hag a plurality of fuel outlet ports or apertures from which flames extend. Anignitor
is used to ignite fuel that has exited the outlet ports along the burner tube to form a
burner flame area. |

The burner tube can have a vanety of configurations, including a generally
obround or rectangular confipuration, Preferably, the distal segment has at least one
curvilinear portion, which facilitates the connection of the terminal end with the union
region. Due to the mating of the terminal end with the proximal segment, the burner tube
defings an enclosed central region. The terminal end 1s connected to the union region
whereby the continuous, integral bumer tube jg formed. The connection between the
terminal end and the union region is facilitared by the curvilinear portion. The terminal
end can have a necked portion with a tapered diameter, and a mating portion. The mating
portion is either partially or entirely received by an aperture in the union region. QOnee
received by the aperture, the terminal end is n fleid communication with the arion
region of the proximal segment. The fluid communication between the union region and
the mating portion defines a passageway or control volume for fuel to flow throughonr
the burner tube,

In accord with the invention, the bumer tube is in a firsy position P1 wherein
the terminal end is connected to the union region. Due 1o the curvilinearconf; guration of
the distal segment, the terminal end is biased towards the union region. Thig biasing
causes the terminal end 1o be lockingly engaged to, or secured with the Bon region in
the firsi position P1. In a second position P2, the terminal end is unconnected or
cdisengaged from the ynion region and due to the biasing described above, a portion of the
rerrmal end extends past the union region. Also, it the second. position P2, the terminal
end is vertically misaligned with a plane defined by the burner tube. The second position
P2 generally represents an unassembled status of the burnertube, Once aligned with the

'''''''''''
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aperture, the biasing of the burner tube will cause the terminal end to lockingly engage
the union regjon.

In the first position P'1, fuel flows from the fuel source in an initial flow path
through the proximal segment and into the umion tegion. Flow separation occurs
generally within the union region. A first flow path F1 flows past the union region and
downstream to the distal region, Hecanse the terminal end is in fluid comymnication -
with the union region, 4 second flow path F2 flows past the union region and downstream
into the terminal end, Therefore, fuel from the fuel source can flow in one of two distiner
paths, downstream into the distal region or downstream into the terminal end.

In forther accord with the invention, the terminal end has a mating portion
that is in fluicl communication with the aperture of the union region. The maiing portion
can be received by the aperture. Structure of the mating portion can extend past the
aperture such that an edge or wall of the mating portion extends into the union region,
This results in alteration of the fuel flow in the union region. As a result, a first portion
of fuel flows through the union region and downstream into the distal region and a
second portion of fuel flows through the union region and downstream into the terminal
end. The geometry of the mating portion and the degree or amount that the mating
portion extends past the aperture affects the flow of the fuel in the burner tube.

Other features and advantages of the invention will be apparent from the
following specification taken in conjunction with the following drawings,

Brief Description of the Drawings
FIG. 1 is a pexspective view of a barbecue grill assembly showing a first

burner tube of the invention;

FIG. 2 1s a top plan view of the first bumer tube of FIG. 1:

FIG. 3 is a partial cross-section of the first burner tube taken along line 3-3 of
FIG, 2, showing a first connection between a terminal end and a union region;

FIG. 4 is a partial cross-section of the first burner tube taken along line 4-4 of
FIG. 3;

33330035, '
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FIC. 5 is a partial cross-section of the first burner tube taken along line 3-3 of

FlG. 2, showing a second connection between the terminal end and the union region;

FIG. 6is a pattial cross-section of the first bumer tbe taken along line 3-3 of
FIG. 2, showing a third connection between the terminal end and the ynion region;

FIG. 7 ig a partial cross-section of the first burner whe takenr along line 7-7 of
FIG. 6

FIG. 8 i3 a partial cross-section of the first burner tube taken along line 3-3 of

FIC3. 13 is a partial cross-section of the first burner tube taken along line 13-
13 of FIG. 12;

FIG. 14 is a partial cross-section of the first burmner tube taken along line 3-3

FIG. 15 is a partial cross-section of the first burner tube taken along line 15.
15 of FlG. 14; and,

FIG. 16 is a top plan view of a second burner tabe of the invention.

Detailed Description of the Invention

While this invention is susceptible of embodiment in many different forms,
thers is shown in the drawings and will herein be described in detail preferred

embodiments of the invention with the understanding that the present disclosure is to be

------------
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considered as an exemplification of the principles of the invention and is hot intended to
litmt the broad aspect of the mvention to the embodiments illustrated.

A barbecue gnll assembly 1018 shown in FIG. 1. The barbecue grill assembly
10 generally inclndes a cooking chamber 12 and a support frame assembly 14. The frame
assembly 14 is adapted to provide support t¢ the cooking chamber 12. The CooKing
chamber 12 includes a cover 16 hingeably connected to a firebox 18. The barbecue orill
assembly 10 further includes a first work surface 20 and a second work surface 22, each
operably connected 1o a transverse member 24 of the support frame assembly 14. The
firebox 18 has an interior geometry or configuration defined by a first wall 1 26. a second

wall 27, a front wall 28, and a rear wall 29, As shown in FIG. 1, the first and secend
walls 26, 27 are sloped or curved.

An elongated burner tube 30 is positioned generally within the firebox 18 of
the cooking chamber 12. The burner tube 30 has a multi-directional configuration which
results in passageways for the flow of fuel thronghout the bumer rube 30. The burnet
tube 30 has a geometry similar to the interior geometry of the firebox 18 whereby the
burner tube 30 1s received by the firebox 18. Because the burmer tube 30 can ba
configured to match the configuration of the firebox 18, the utility and versatility of the
burner tube 30 is increased. Preferably, the burner tube 30 is a eylindrical element with a
crrcular cross-section with an inner wall diameter and an outer wall diameter. The burner
tube 30 is connected to a fuel source (not shown) to define a pathway for flow of the Fuel.

The burner wbe 30 is positioned generally between a prid or grate 32 and a bottom wall

(not shown) of the firebox 13. A portion of the burner tube 30 extends throngh A POrt Or
opening 34 in the proximal sidewall 26 of the firebox 18. An ignitor 38 is used to ignite
fuel as it flows through the burner mbe 30,

Referring to FIG. 2, the bumer tube 30 has 2 curvilinear configuration with
proximal segment 42, a cnrvilinear distal segment 44, and a terminal end 46, The
proxima] segment 42 is adapied 10 be connected to a fuel source, i.e., a fuel tank. The

distal segment 44 is downstream of the proximal segment 42, meaning that fuel flows

.......................
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from the proximal segment 42 to the distal segment 44. Unlike conventional burner
iubes, the terminal end 46 connects to, or mates with the burner tube 30 at 2 union or
interface region 48 of the proximal segment 42. Thus, the union region 48 is a junction
zone between the teyminal end 46 and the proximal segment 42, The connection between
the terminal end 46 and the union region 48 forms a continnous burner tube or burher
loop 30 wherein fuel flows in two distinet paths - through the dista] segment 44 and
through the terminal end 46. Described in a different manner, the terminal end 46 is in
fluid communication with the proximal segment 42 at the union region 48 forming a
muln-directional passageway that permits the flow of fuel berween the proximal segment
4.2 and the terminal end 46. Described in yet another manner, the connection between the
terrmnal end 46 and the union region 48 forms a control volume with multi-directional
paths for the flow of fuel. Although shown as having a “P-shaped” or “D-shaped”
configuration, the confignration and dimensions of the burner tube 30 can vary, For
example, the burner be 30 ¢an have a round, square, or elliptical configoration.

A8 shown in FIG, 1, the burner tabe 30 is positioned within the firebox 18
such that a portion of the proximal seement 42 extends through an aperture 34 in the
second wall 27 of the firebox 18. C'ansequenﬂy, the distal segment 44 of the biumer fube
30 is cooperatively positioned with the first wall 26 of the fixebox 18, An inlet port 52
and a venturi element 54 of the proximal scgment 42 are positioned beyond the firebox

18, and the inlet port 52 is connected to the fuel source. A control valve can be employed
to regulate the supply of fuel from the fuel source. Accordingly, fuel from the fuel source

passes through the proximal segment 42 and downswesm to the distal segment 44 and the
terminal end 46, Since the inlet port 52 is connected to the fuel source, no manifold ;g

required for operation of the bumer tube 30,

As shown in FIG. 2, the distal segment 44 has three curvilinear portions 56, however, the

precise number of such portions varies with the overal] conf; guration of the burner tube
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30. For example, the burner tube 30 can have an oval or clliptical configuration in which
there would be a single, generally continuous curvilinear portion 56. In addition, the
degree or amount of curvature varies with the overall configuration of the burmer mhbe 30,
The curvilinear portion 56 facilitares the connection of the terminal end 46 with the
triion region 48. Due to the mating of the terminal end 46 with the proximal segment 42,
the burner tube 30 defines an enclosed central region 38. Although shown as having a
generally obround or rectangular configuration, the central region 58 can have a round,
square, or elliptical configuration.

The burner tube 30 has a plurality of outlet ports or apertures 60 from which a
tlame extends. Due to its multi-directional configuration, the continuous burner tube 30

forms an enlarged burner flame areg compared 1o a conventional linear bumer. . The

lingarly aligned along the bumner tube 30 o discharge fnel in a substantially vertical
direction, meaning perpendicular to the plane of the burner tube 30. As a result, the
outiet ports GO are positioned in an upper portion of the burner tube 30 such thar the
tesulting flame is directed towards the grate 32, Freferably, the outlet ports 60 are
positioned aL an upper portion of the burmer wbe 30 when viewed in c¢ross section.
Altemnatively, the ports 60 are positioned in a side portion of the burner tube 30.
Preferably, the outlet ports 60 are positioned thronghout the burner tube 30, incl uding the
union region 48. The first or initial outlet port 60a is spaced a distance from the venmri

The distal segment 44 includes a bracket 61, that in combination with the
aperture 50 in the proximal wall 26 of the firebox }3, supports the burner tube 30 within

the firebox 18. A ramp or ledge (not shown) of the first wall 26 includes g tastener (ot
shown) that js cooperatively positioned for engagement with the bracket 61, The bracket
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01 and the aperture 50 combine to support the bumer mbe 30 in an elevared position with
respect to the bottom wall of the firebox 18. Preferably, the bracket 61 is welded to the

burner tube 30,

Referring to FIGS. 3 and 4, the terminal end 46 is in fluid connection with the
union region 48 thereby forming the continuous bumer mbe 30. Due 1o the fluid
comnection, the burner tube 30 has a muld-directional passageway for the continuous
flow of fuel. This structural aspect of the burner tube 30 provides multi-ditectional fuel
flow through the tube 30. The connection between the terminal end 46 and the onion
region 48 is facilitated by the curvilinear portion 56, The terminal end 46 has 2 necked
portion 62 with a tapered diameter that ceases ata mating portion 64. Accordingly, the
diameter of the mating portion is less than the diameter of the necked portion 62, The
mating portion 64 is either partially or entirely received by an apertire 66 in the nnion
region 48, Once received by the aperture 66, the verminal end 46 is in tlnid
¢communication with the union region 48 of the proximal se gment 42. The fluid
communication between the union region 48 and the mating portion 64 defines aloop or
passageway for fuel to flow thronghout the burher tube 30.

To ensure the fluid communication, the diameter of the aperhire 66 is
equivalent to the diameter of the mating portion 64. Preferably, the diameter of the
aperture 66 and the mating portion 64 is less than the diameter of the burner tube 30 at
the union region 48. As shown in FIGS. 3 and 4, the aperture 66 and the mating portion
04 have a circular configuration when viewed in cross-section. Alternatively, the
apertare 66 and the mating portion 64 can have an oval or eliptical configuration. A
force can be applied to the terminal end 46 to deform it radially inward such that the
mating portion 64 has an oval or elliptical configuration.

As shown in FIG. 2, the terminal end 46 is connected to the nnion repion 48 at
a connection angle 0, defined as the angle between the nnion region 48 and the terminal

end 46, Although shown as approximately 90 degrees, the connection angle @ varties

berween 10 to 90 degrees along with the design parameters of the burner tube 30. The
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configuration of the burner tube 30 will be altered as the connection angle 0 is varied.
For example, when the connection angle 0 is between 30-60 degrees the burner wbe 30
has a “V-shaped” junction between the ynion region 48 and the terminal end 46, In
addition, the geometry of the aperture 66 will vary with the connection an gle 0. Where
the connection angle 0 is approximately 90 degrees, the aperture 66 will have a circular
configuratron. Where the connection angle 0 is less than 90 degrees, the aperture 66 will
have an elliptical configurarion.

As shown in FIG. 4, the burner tbe 30 has a first wall 68 and a second wall
70. Preferably, the aperture 66 is formed in the first wall 68 and has an leading edge 66a
and a tratling edge 66b. The mating portion 64 has a leading edge wall 64a and a trailing
edge wall 64b. The leading edee wall 64a extends past the leading edge 66a of the
aperture 66 and info the union region 48, and the trailing edge wall 64b extends past the
trailing edge 06b of the aperture 66 and into the union region 48, Preferably, the trailing
edge wall 64b extends further into the internal area of the umjon region 48 than the
leading edge wall 64a. As aresylt, the mating portion 64 has an angled or flared tip 76.
The degree or amount that the trailing edee wall 64b extends past the trailing edge 66b of
the aperture 66 varies with the design parameters of the burner twbe 30. As discussed
below, the geometry of the mating portion 64 and/or tip 76 can affect the flow of the fuel
through the barner tube 30.

Referring to FIGS, 2-4, the burner tube 30 is in a first position P1 wherein the
terrnanal end 46 is connected 1o the union region 48. Due to the curvilinear configoration
of the distal segment 44, the terminal end 46 is biased towards the union repion 48. This
biasing causes the terminal end 46 to be lockingly engaged 1o, or secured with the union
region 48 in the first position P1. Clonsequently, a fastening member or weldment is not
required to maintain the connection between the terminal end 46 and the umon region 48,
In a second position P2, the terminal end 46 is unconnected or disengaged from the
umon region 48 and due to the asing described above, a partion of the terminal end 46

extends past the union region 48. Described in a different manner, a portion of the
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terminal end 46 extends past the first wall 68 and/or the second wall 70 of the burner
tube 30. Described in yet another manner, a portion of the terminal end 46 extends past a
longitudinal axis of the union region 48, Also, in the second position P2, the terminal
end 46 is vertically misaligned with a plane defined by the burner tube 30. Described in
a chfferent manmer, the terminal end 46 passes either abave or below the plane defined by
the burmer tube 30. The second position P2 generally represents an unassembled siatus of
the burner tube 30, Tomove the bumer tube 30 from the second position P2 1o the first
position P'1, the biaging resulting from the curvilinear confignration must be overcome.
First, a sufficient amount of force must be applied to the: rerminal end 46 such thar it
retracts and clears the first wall 68. Once this force is applied, a second force must be
applied 10 the terminal end 46 to align it with the aperture 66, Once aligned with the
aperture 60, the biasing of the burner tube 30 will canse the terminal end 46 to lockingly
cngage the uhion region 48,

- Inthe first position P1, fuel flows from the fuel sonrce In an injtial flow path
Fthrough the proximal segment 42 and into the union region 43. Flow separation occins
generally within the union region 48. As indicated by the strearnlines in FIG. 4, a firat
fuel portion, as indicated by second flow path F2, flows past the union region 48 and
downstream to the distal region 44. Because the terminal end 46 is in fluid
communication with the union region 48, a second fyel portion, as indicated by first flow
path F1, flows past the union region 48 and downstraam intoy the rerminal end 46.
Described in different terms, the flow path F of the fuel heging to diverge at the union
region 48, with the second flow path F2 flowing through the distal regron 44 and the first
tlow path F1 flowing through the terminal end 46. Since the terminal end 46 is in fluid
commumnication with the proximal segment 42 in the fizsg pasition P1, the fuel can flow in
one of two distinct paths - - downstraam into the distal region 44 or downstream into the
terminal end 46. In the second position P2, there is no connection between the terminal
end 46 and the union region 48 and as a resnlt, the first flow parh F1 will not flow into

the: terminal end 46 from the union region 48,

..................
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In another preferred embodiment shown in FIG. 5, the terminal end 146 has

mating portion 164 with at least one opening 180, The opeming 180 is adapied to permit
an amount of the second flow path F2 to flow past the union region 48 and downstream
to the proximal segment 42. Preferably, the opening 180 is positioned in a trailing wall
164b of the mating portion 164. The precise amount of the second flow path F2 that
passes through the opening 180 depends upon a number of factors, including but not
limited to the degree of insertion of the mating portion 164 in the unjon region 148, the
configuration of the opening 180, and the flow rate of the fuel from the fuel spurce.

In another preferred embodiment shown in FIGS, 6 and 7, the terminal end
246 has anecked portion 262 with a tapered diameter that rerminates in a. mating portion
264. The terminal end 246 is connected to the aperture 266 of the unjon region 248,
Referring to FIG, 7, a leading edge wall 264a of the mating portion 264 is positdoned
coincident with a leading edge 266a of the aperture 266. A trailing edge wall 264b of the
mating portion 264 is positioned coincident with a trailing edge 266b of the aperture 260,

Accordingly, the mating portion 264 does not extend past the aperture or into the union
region 245, Preferably, the mating portion 264 is coped tofit against the first wall 268 of
the burmer mbe 230,

In the first position P1, the terminal end 246 is in fluid communication with
the union region 248. Due to the curvilinear configuration of the burner tube 230, the
terminal end 230 is biased towards the umion region 248. Accordingly, the mating
portion 204 18 lockingly engaged or secured 1o the union region 248 without the use of a
tastener or weldment. In the first position P1, as indicated by the streamline F, fuel flows
from the fuel sowrce through the proximal segment 242 of the burner tube 230 and into
the union region 248. As explained above, a second flow path F2 flows past the union
region 248 and downstream to the distal region (not shown) of the bumer tube 230.

Described in different terms, the flow of fuel F begins to diverge at the union region 248,
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with the second flow path F2 flowing to the distal region and the first flow path Fl
flowing through the terminal end 246.

In another preferred embodiment shown in FIGS. 8 and 9, the terminal end
346 has anecked portion 362 with a tapered diameter that terminates in a mating portion
364. The terminal end 346 is connected to the aperture 366 of the union region 34\8.
Referring 1o FIG. 9, a leading edge wall 3644 of the mating portion 364 is positioned
coincident with a leading edge 366a of the aperture 366, A wailing edge wall 364b of the
mating portion 364 extends past a trathng edge 366b of the aperture 366 and into the
knion region 348. Aninsertion element 380 is positioned between the trailing edge 366b
of the aperture 366 and the trailing edge 364b of the mating portion 364. The insettion
element 380 is an “L-shaped” structure that is adapted to alter the fluid flow in the union
region 348, The insertion element 380 is affixed 1o a first wall 368 of the bumer tube
330 such that a portion of the insertion element 380 extends into the aperture 366. The
degree or amount that the insertion element 380 extends into the aperture 366 vares with
the design parameters of the element 380 and the bumer tube 330,

In the first position P1, the terminal end 346 iz in fluid communication with

region 348 and downstream to the distal region (not shown) of the burner tube 330,
Becanse the terminal end 346 is in fluid communication with the union region 348, a first
flow path F1 flows past the union region 348 and downstream into the terminal end 346,
Described in different terms, the flow of fuel begins to diverge at the union region 348,
with the second flow path F2 flowing to the distal tegion and the first flow path F1

flowing through the terminal end 346. The geometry of the insertion element 380 canses
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a flow disturbance in the union region 348 which alters the flow of the first and second
flow paths F1, F2, Compared to the embodiment shown jn FIGS. 7 and 8, the insertion
element 380 increases the quantity of fuel flowing through the terminal end 346.
In another preferred embodiment shown in FIGS. 10 and 1 1, the terminal end
446 has a necked portion 462 with a tapered diameter that terminates in a mating portion
464. The terminal end 446 is connected to the aperture 466 of the union region 448.
Referring 10 FIG. 11, a leading edge wall 464a of the maung pordon 464 is positioned
coincident with a leading edge 466a of the aperture 466. A trailiﬁg edge wall464b of the
mating portion 464 is positioned coincident with a traihing edge 466b of the aperture 466,
Aceordingly, the mating portion 464 does not extend past the aperture or into the union
region 348. Preferably, the mating portion 564 is coped to fit against the first wall 568 of
the borner tube 530. A vane 580 is positioned within the barner tube 530, prefarably in
the union region 548, The vane 580 is a curvilinear stmcture adapied to alter the fuel
flow in the union region 548. The vane 580 is affixed 1o a lower portion 382 of the
burner tube 530 and extends upward from the lower portion 582, The vane 580 has a
leading edge 580a and a trailing edge 580b. As shown in FIG 11, the Jeading edge 580a
1s positioned in the union region 548 upstream of the aperture 566 and the trailing edge

the vane 580 is approximately one-half of the diameter of the butner tube 530, However,

the height of the vane 480 can vary such’that the vane 480 occupies a grearsy or lesser

amount of the union region 448,

In the fivst position P1, fuel F flows from the fuel SOUTG thrc;ugh the proximal
segment 442 of the burer tube 430 and into the union regron 448. Flow separation
occurs at the leading edge 480a of the vane 480, where the leading edge 4802 is the
separation point. As indicated by the stremnlmes of FIG. 11, the initial flow path F is
separated into two distinct flow paths F1,F2. The second flow path F2 flows along and

past an outer surface 480¢ of the vane 480 and dovmstream to the distal yegion (not .
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shown) of the burner tabe 430. Because the termmnal end 446 is in fluid communication
with the union region 443, the first flow path Fl flows along and past an inner surface of
the vane 480 and downstream into the terminal end 446. Described in different terms,
the vane 480 causes a flow disturbance in the union region 448 which alters the initial
flow path F into the first and second flow paths F1, F2, with the second flow path F2
flowing te the distal region and the first flow path F1 flowing through the terminal end
446.

Tn another preferred embodiment shown in FIGS., 12 and 13, a curvilinear
vine 580 1s positioned within the burner tube 530, preferably in the union region 548.
The vane 580 is a curvilinear structure adapted to alter the fuel flow in the union YEE1011
348. 'The vane 380 has a leading edge 580a and a trailing edge 580b. As shown in FIG.
13, the leading edge 5801 is positioned in the nnion region 548 downstream of the
leading edge 566a of the aperture 566. The trailing edge 580b is positioned adjacent the
trailing edge 3006b of the aperture 566. Referring to FIG. 12, the height of the vane 580is
approximately one-half of the diameter of the burner tube 530, However, the height of
the vane 580 can vary such that the vane 580 occupies & greater or lesser amount of the
union region 348.

In the first position P1, fuel F flows from the fuel source throush the proximal
segment 542 of the burner tube 530 and into the union region 548. Flow separation
occurs at the leading edge 580a of the-vane 580, where the leading edge 580a is the
sepatation point. As indicated by-the streamlines of FIG. 13, the initial flow path Fis
Scparated Into two distinct flow paths F1, F2. The second flow path F2 flows alon g and

past an outer surface.580¢ of the vane 580 and downstream to the distal region (not

shown) of the burner tube 530. Because the terminal end 546 is in fluid communication .

with the uriion region 548, the first path F1 flows along and past an inner surface of the
vane 580 and downstream into the terminal end 546. Described in different terms, the

vane 380 causes a flow disturbance in the wnion region 548 which alters the initial flow

EEILEY 7Y

AMENDED SHEET 05 08-2004|

. -
.‘.

o T R Ty ¥
FROM-WALLENSTE N WAGNER & Rock DESCPAMD., T_595  n ninsner ¢ =;f-%:.18131 l:f... ;002

IPAS SR e B

B T o T L S YO P Py S .



.......................

13

path I into the first and second flow paths F1, F2, with the second Flow path E2 flowing
to the distal region and the first flow path F1 flowing through the terminal end 546.

In another preferred embodiment shown in FIGS. 14 and 15, a valve 680 is
positioned within the burner tube 630, preferably in the union region 648. The valve 680
13 moveable between a closed position wherein fuel Fis prevented from tlowing past the
uon region 648, and an open position wherein fuel F is able to flow past the union
region 648, Preferably, the valve 680 is spring-loaded such that the valve 680 is in the
closed position when fuel I is not flowing to the burner tube 630. Once fuel F is
supplied to the burner tube 630, the valve 680 moves to the open position, thereby
allowing fuel F to flow past the union region 748 and downstream to the distal region and
the terminal end 646. The precise position of the valve 680, meamng degree of opening,
Can vary with the spring constant used in the valve 680.

In the first position P1 and when the valve 680 is in the open position, fuel F
rlows from the fuel source through the proximal segment 642 of the burner ruhe 630 and
into the union region 648. As indicated by the streamlines of FICL 15, the initial flow
path F Is separated into two distinet flow paths FI, F2. The second flow path F2 flows
around the: valve 680, including the leading and tratling edges 680 a,b of the valve 680,
and downstream to the distal region (not shown) of the burner tube 630. Because the
terminal end 646 is in fluid communication with the union region 643, the first flow path
F1 flows downstream into the terminal end 646. Describedin different terms, the valve
680 causes a flow disturbance in the unioh fegion 648 which alters the initial flow path F
foto the first and second flow paths F1, F2, with the second flaw path F2 flowing to the
distal region and the first flow bath F1 flowing through the terminal end 646.

In another preferred embodiment shown in FIG. 16, the burner tbe 730
generally comprises a first end 742 and a second end 746 in fluid connection to a union
region 748, The fluid connection between the second end 746 and the union region 748
forras the continuous burner tnbe or burner loop 730, Thus, the union region 748 defines

an interface zone between the second end 746 arid the burner tube 730. Described in a
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different manner, the ynion region 748 is 4 junction zone between the second end 746

and the burner tube 730. Due to the connection between the second end 746 and the

union region 748, the burner mbe 730 defines an enclosed central region 749, The first
end 742 has an inlet port 750 that is adapted to be conmected to a control valve of a foel
source, i.e., 2 fyel tank. In this manner, the first end 742 is adapted ro facilitate the
transfer of fuel from the fuel source to the bumer tube 730, A venturi element 752 is
positioned adjacent the inlet port 750,

The union region 748 is a generally linear segment that is downstream from
the first end 742. The union region 748 is bounded by the first burner position BP1 and
the second burner position BP2, Adjacent 1o the union region 748 is the first linear
segrnent 754, which is bounded by the second burner position BP2 and the third burner
position BP3. A first curvilinear segment or elbow 756 is adjacent to the first linear
segment 734, "Lhe first corvilinear segment 756 is bounded by the third butner position
BF3 and the fourth bumer position BP4, Adjacent to the first curvilinear segment 756 is
a first transition segment 758, which is bounded by the fourth burner position BP4 and
the fifth burner position BP5, The first transition segment 758 includes a bracket 760
adapted to support the burner tube 730 within the firebox 18. Preferably, the bracket 760
is welded to the burner tube 730,

A second curvilinear segment 762 is adjacent to the first transition segment
758. The second curvilinear segment 762 is bounded by the fifth bumer position BP3
and the sixth burmer position BPG. Adjacent to the second corvilinear segment 762 is a
second hinear segment 764, which is bounded by the sixth burner position BP6 and the
seventh butner position BP7. A third curvilinear segment 766 is adjacent to the second
linear segment 764. The third curvilinear segrment 766 is bounded by the seventh burmer
position BF7 and the cighth burner position BP8. Adjacent to the third curvilinear
segment 766 18 a second transition segrnent 768, which is bounded by the eighth burner
position BP8 and the ninth burner position BP9. The second end 746 is adjucent to the
second transifion segment 768 and is bounded by the ninth burner position BP9 and the

17] AMENDED SHEET 05-08-2004
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_ union region 748. A plurality of outlet ports 770 are spaced along the burner tube 730.

As shown in FIG. 6, the outlet ports 770 begin in the union region 748 and continue
downstream throughout the burner tube 730. The radius of curvature of the curvilinear
segments 750, 762, 766 can vary with the design parameters of the burner tube 730;
however, the curvilinear segments 756, 762, 766 must be confignred to pernit the second
end 746 to be in fluid commupmication with the union region 748,

Because the second end 746 is connected to the union region 748 to form a
contimuous turner tube 730, fuel from the fuel source can flow in two distinct paths.
These flow paths result from the second end 746 being in fluid communication with the
union region 748. In contrast, conventional burners have a smgle flow path which begins

at the inlet and continues through the burner to the terminal end, which is closed or
crimped. As shown in FIG. 16, a firat fuel portion, as indicated by flow path F1, flows
past the union region 748 and downstream to the first hnear segment 754, An amount of
this first flow path F1 exite the ports 770 in the first hinear segment 754, while a
remaining quantity flows downstream to the first curvilinear segment 756, An amoint of
this remaining first flow path F1 exits the ports 770 in the tirst curvilinear segment 756
and a remaining quantity flows downstream to the first transihon segment 758. An
amount of this remaining fivst flow path F1 exits the ports 770 in the first transition
segment 758 and a remaining quantity flows downstream to the second cnrvilinear
segment 762, An amount of this remaining first flow path F1 exits the ports 770 in the
second curvilinear segmerit 762 and a remaiming quantity flows downstream to the
second linear segment 764. This flow path continues until al) of the first flow path F1
exits the ports 266,

The second fuel portion, as indicated by flow path b2, flows past the union
region 748 and downstream into the second end 746. An amonnt of the second flow path
F2 exits the ports 770 in the second end 746 and a remaming quantity flows downstream
to the second transition segment 768. An amount of this remaining second flow path F2

ex1ts the ports 770 In the second transition segment 768 and a remaming quantity flows
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downstream to the third curvilinear segment 766. An amount of this remaining second
flow path F2 exits the ports 770 in the third curvilinear segment 760 and a remaining
quantity flows downstream to the second linear segment 764. This flow path continues
until a portton of the first flow path F1 converges and/or mixes with a portion of the
second tlow path 2. For example, the remnants of the first flow path F1 can combine
with the remnants of the second flow path F2 within the third curvilimear segment 766.
The point at which the first and second flow paths F1, F2 converge depends upon a
number of factors, including but not limited 1o the flow rate of the fuel and the
configuration and dimensions of the bamer tabe 730.

In another preferred embodiment (not shown), the continuous burner tube has
a generally “B-shaped” configuration. The burner tmbe has a lengthened proximal
scgment which accommodates the connection of a primary burner tube and a sec ondary
burner tube. Consistent with the above disclosure, the distal end of the prImary burnes
tbe is in flvid communication with a first union region of the proximal segment. The
secondary thbe is generally “C-shaped™ with a first and a second end, The first end of the
secondary tube is in fluid communication with a second union region , and the second
end of the secondary tube is in fluid communication with a third union region.

Due to the three junctions at the union tegtons, the B-shaped burner tube has
multi-directional passageways, Accordingly, fuel from the fuel source can flow in
multiple ditections throughout the continuous burner tube and as a result, the flame area
emanating from the burnér tube i3 increased.

The present invention provides a novel method for distributing fuel through a
continuous bumner tube. Referring wo FIG. 2, the proximal segment 42 is connected to a
fuel source. Fuel enters the burner tube 30 at the inlet port 52. A regulator (not shown)
15 utilized between the fuel source and the proximal segment 42 to regulate and/or
modulate the flow of fuel. Preferably, a manifold is not requmred, The fuel forms an
inttial flow path F and flows downstream through the venturi element 54 and 1nto the
union region 48 of the proximal segment. As shown in FIGS. 4, 8, and 10 and due to the

O :
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~downstream to the distal region 44. The second flow path F2 flows past the union region
48 and downstream to the terminal end 46. As a result, two distinet flow paths F1, F2
are formed to distribute fuel throughout the burner tube 30. Fuel from each flow path F1,
F2 13 combusted upon exiting the entlet ports 60. The burner tube 30 has a bumer flame
arca, which is the collective measure of the flames exiting the plurality of outlet ports 60.
Due 10 the multi-directional configuration of the continuons bumer tube 30, the flame
area 15 enlarged to match the geometty of the firebox 1 8, thereby increasing the etficiency
and effectiveness of the burner tube 30,

Preferably, at some point downstrearn of the unjon region 48, the first and
second flow paths F1, F2 converge. The precise location of the convergence depends
bpon a number of factors, including but not limited to the. flow rate of the fuel and the
configuration of the burner tube 30,

The burner tubs of the present invention provides a number of significant
advantages over conventional burners, First, the connection berween the terminal end
and the union region forms a continuous burner tube having a muliti-directional
passageway for the flow of fuel. This allows for mulitiple flow paths of fuel throughout
the bumer tube, which in wrn increases foel distribution thronghout the burner tube.
Also,. the burner tube has only one inlet valve, which permits a direct connection to the
fuel source without the need of a manifold, This reduces the material costs and eases the
assembly of the grill assembly having the bummer tube. Jn addition, the continuous burner
tube forms an enlarged flame area with a geometry that is similar to the interior geometry

of the firebox resulting in uniform heat distribution to the grate positioned in the firebox.
This reduces the need for multiple bumer tubes in the firebox. Third, due to the

curvilinear segrnents and the resulting biasing, the terminal end is connected to the union

201 ch 02485126 2004-11-05 AMENDED SHEET 05-08-2004
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region without the use of a fastener, This reduces the assembly process and as a result,
the material atid labor costs are reduced.

Another benefit of the present invention relates ro shipping and packaging
concerns of the burner tube and the barbecue grill assembly. Unlike conventional
bumers, the bumner mbe of the present invention is casily and fully assembled by
connecting the terminal end to the union region. Consequently, the burner tube can be
packaged and shipped fully assembled generally eliminating further assembly by the end-

user or the retailer,

While the specific embodiments have been illustraied and described,
numerous modifications come to mind without s gmficantly departing from the
invention, and the scope of protection is only limited by the scope of the accompanying

Claiims.
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We claim:

1.

A burner assembly for use in a barbecue grill 10, having a burner tube 30
with a proximal segment 42 for connection to a fuel source and having a
union region 48 with an aperture 66, the assembly further having a distal
segment 44, a plurality of outlet ports 60, and a terminal end 46 with a
mating portion 64; characterized by a reduced diameter of the burner tube 30
at the mating portion 64 for mating with the aperture 66, wherein the
terminal end 46 1s biased into connection with the union region 48 at the
aperture 66.

The burner tube assembly of Claim 1, wherein the terminal end 46 is
connected to the aperture 66 without the use of threading, welding, or a
fastener.

The burner assembly of Claim 1, wherein the terminal end 46 is biased
toward the proximal segment 42.

The burner assembly of Claim 1, wherein the terminal end 46 is coped to
match an outer wall of the union region 48 about the aperture 66.

The burner assembly of Claim 1, wherein the distal segment 44 has at least
one curvilinear portion 56 configured to direct the terminal end 46
substantially transverse the proximal segment 42.

The burner assembly of Claim 1, wherein a generally rectangular central
region 1s defined by the connection between the terminal end 46 and the
union region 48.

The burner assembly of Claim 1, wherein the terminal end 46 is coped to
match an outer wall of the union region 48.

The burner tube assembly of Claim 1, wherein a portion 76 of the terminal
end 46 extends into the aperture 66.

The burner assembly of Claim 1, wherein the reduced diameter is formed of
a necked portion 62 of progressively reduced tube diameter leading to the

mating portion 64 with a reduced diameter to mate with the aperture 66.
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